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The complexity of underwater acoustic communication channel is driven by the 
ocean environment characteristics, including large delay, Doppler-spreads, 
frequency-selective fading and limited bandwidth. However, since the 20th century, 
underwater communication has been widely studied and there is a pressing demand 
for higher data rate systems. Multi-carrier modulation is an alternative high data rate 
communication system in underwater acoustic channels, and the most popular
method is orthogonal frequency division multiplexing (OFDM). However, the OFDM 
system suffers a number of drawbacks, one of which is high peak-to-average power 
ratio.
This paper presents a design of DFT-spread OFDM system (DFT-SOFDM) and 
applys it to underwater acoustic channels. DFT-SOFDM not only combines all the 
advantages of a conventional OFDM system, but also has a lower peak-to-average 
power ratio. This paper researches the key techniques of DFT-SOFDM and 
implements the system based on DSP. Computer Simulation results show that the 
DFT-SOFDM technology possesses low PAPR and good bit-error-rate performance.
The system has been tested in real underwater acoustic channels– the experimental 
pool in Xiamen University. The experimental results show that the DFT-SOFDM 
system can be used in underwater acoustic channels and it could achieve high data 
rate and good performance.
The main contents are summarized as follows:
The DFT-SOFDM underwater acoustic communication system was build 
based on the research on underwater acoustic channels and OFDM underwater 
acoustic communication system. We first give a detailed overview of the DFT-SOFDM 
system and analyze its time domain representation and performance. We also 
investigate the multiple access technology of DFT-SOFDM system.
The conventional channel estimation methods used in DFT-SOFDM 
underwater acoustic communication system has been investigated. Pilot schedule, 















We investigated diversity combining algorithms, signal to noise ratio estimation 
algorithms and adaptive equalization algorithms to improve the performance of the 
DFT-SOFDM system.
To overcome the fast changing of the underwater acoustic channel, we 
propose and investigate the DFT-SOFDM system based on a unique word, which can 
improve the performance of the underwater communications system when 
combining with the wiener interpolation and adaptive equalization.
The performance of the DFT-SOFDM system and all of the algorithms we 
investigate are simulated by computer using different channel models and 
experiments are completed in water pool.
The DFT-SOFDM underwater acoustic communication system is 
implemented based on DSP.
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